A retrospective case-control hospital study of 785 Caucasian breast cancer patients and 2,231 age-stratified controls was conducted in New York City from 1969-1975. Patients were grouped by pre-peri-and postmenopausal status at diagnosis for the analysis to make a distinctive separation for variables showing a pre-and postmenopausal differential. Demographic characteristics were similar for cases and controls. Previously recorded hormone-related risk variables for this disease were largely confirmed for pre-and perimenopausal women, i.e., late age at first birth (>25), premenstrual symptoms of breast swelling and premenopausal chills and flushes. Mother's history of breast cancer was also found to be a risk variable. Nulliparity was a risk factor only perimenopausally. No risk was found for absolute height, weight or for obesity (Quetelet Index), prior breast diseases or previous usage of exogenous hormones of any type and no "protective" effect was found for multiparous women and for nursing. Perimenopausally diagnosed patients (menopause to 10 years after) were similar to premenopausally diagnosed women on most risk factors. Risk variables determined by this and other case-control studies cannot account for the magnitude of differences in the international incidence of breast cancer.
Cases and controls were selected at seven hospitals in New York City* in approximately the same proportion from each hospital (maximum 11% difference). Cases were Caucasion women for whom a diagnosis of breast cancer was established histologically from January 1969 to December 1975 . In all, 785 women were interviewed. Study patients were classified by a confirmed diagnosis of carcinoma of the breast. Control patients (2, 231) were Caucasian women admitted to the surgical services of the same hospitals during the same period. This group was comprised of patients with nonneoplastic diseases of body organs (48%), melanomas, sarcomas, lymphomas and leukemias (12%), cancers of the GI tract (lo%), cancers of the GU tract, lung, oral cavity and skin (9%), surgical procedures and accidents (9%), goiter and infectious diseases (6%), and 6% benign neoplasms other than of the breast or gynecologic organs. Comparability of cases and controls on key demographic variables (education and occupation) was adequate for each of the seven hospitals used in the study (maximum 9% difference between cases and controls for any category). Subjects were interviewed by trained interviewers using a standard interview form. Subjects were classified as pre-, peri-or postmenopausal, depending on whether they were still menstruating regularly (pre-), had not had menses for at least 6 months (peri-), or had not had menses for at least 10 years (post-). A lower age limit of 30 was used as a selection criterion for both cases and controls, since age-matching was not incorporated and there was an excess of women between ages 25 and 30 among controls interviewed in non-cancer hospitals. Cases and controls (each menopausal group) were stratified on all analyses by age at diagnosis according to five-year intervals. All calculations were done by grouping women according to menopausal status. Where variables were suspected to be strongly age-dependent, calculations were made by age stratification, ignoring menopausal status.
For most variables, the measure of association used is the relative risk (RR) as estimated by the Mantel-Haenszel m e t h~d .~' Confidence limits of the RR were estimated according to the method of Gart." For dichotomous variables, the statistical significance of case-control differences was assessed by the summary x'.~' For ordinal or higher-scale variables, significance was assessed by the method of Mantel.3s For some associa- No. 6 BREAST CANCER EPIDEMIOLOGY Wynder et al. 2343 60 tions it was necessary to control for known or suspected confounding factors, and these are mentioned in context. The above-mentioned methods were used to achieve this control.
-

RESULTS
Background Characteristics
No significant differences were found between study and control cases by region of birth in the U.S. Postmenopausal women included the highest percentage of the foreign-born, as would be expected, but case-control differences were not statistically significant (Table 1) .
No significant differences between study patients and controls were found for marital status or for husband's occupation. No significant case-control differences were found for religion. Nonsignificant variations occurred by education in each menopausal group, although none were consistent within or across groups. Demographically, therefore, the case and control patients appear to be very similar.
Fertility-Related Variables
There were no significant differences between case and control groups for age at menarche for any menopausal category (Fig. 1) . The mean ages at menarche for cases and controls were 12.5 and 12.6 (pre-), 12.0 and 13.0 (peri-) and 13.3 and 13.2 (post-). This data reflects the decreasing age of menarche during this ~e n t u r y .~' Age-adjusted data on duration of the menstrual period showed that long periods (6-9 days) were more representative of cases in all menopausal groups. The percent excess of cases in each group was 4%, 8% and 11%. Kelative risk estimates became significantly greater than 1.0 only for post-menopausal women (1.5, 1.2-2.1).
The average reported age at menopause for peri-and postmenopausal women was 47.7 for cases and 46.5 for controls (nonsignificant difference). More cases (32%) than controls (26%) reported having a late menopause( >50) whereas more controls (12%) reported an early menopause (140) compared to cases (18%) (xz = 1.8, p = 0.18). Early menopause due to hysterectomy was not verified in respect to a history of unilateral or bilateral oophorectomy as was done in our earlier investigation.'l Late age at first birth (>25) was found to be a significant risk factor for pre-and peri-menopausal women ( One might expect that later ages at first birth are associated with other factors which might confound the apparent association between this variable and breast cancer risk. We analyzed AFB in relation to the occupation of the patient and of the patient's husband, her religion, education and parity. As to be expected there was a trend toward late AFB (>25) among higher educated women. Also, premenopausal women in both study and control groups were more frequently college-educated compared to periand postmenopausal women, reflecting the trend toward higher levels of educational attainment in this country during the past 50 years.
However, since cases and controls in each menopausal group showed no differences in background data, including education, these factors would not be expected to, and indeed did not, affect the AFB findings of this study.
Leads from biochemical studies in our laboratory and others raise the question of whether the age at first pregnancy confers greater risk with increased age, or whether another dimension of parity might measure a risk association, such as age when a woman bears her last child in relation to her first. This prompted us to test the relationship between AFB and age at last birth (ALB) in relation to menopausal status. The relationship was analyzed in several ways. First, women were grouped according to AFB. For each successive group (as in Table 2 ), a crosstabulation was made with the reported age at last birth (26-29, 30-33, 34-39, 40+) . No significant elevation in risk or pattern in risk estimates was found for women with early AFB (<22) with successively later ALB's, nor for late AFB women who experienced successively later ALB's.
Two multivariate methods were also used to test this relationship, a discriminant function analysi~'~ and Miettinen's method of discriminant ~tratification.~~ Neither proved the ALB to be a risk indicator. AFB appeared to be the best variable to determine breast cancer risk.
Nursing
The number of parous women who reported having ever nursed ranged from approximately 30% premenopausally, 40% perimenopausally and 55% postmenopausally, with virtually no case-control differences in each group. In all menopausal groups, all of the cases and 99% of the controls reported nursing for 12 months or less (Table 4) . Since no case-control differences were found by parity in each menopausal group, we did not stratify duration of nursing by parity.
Premenstrual and Premenopausal Symptoms
Using a scale ranked from "none," "moderate" and "severe" symptoms, premenstrual dysmenorrhea, breast swelling, nervous symptoms, headache, leg pains and heavy flow and clotting were analyzed for breast cancer risk. Breast swelling was the only premenstrual variable found to be a risk indicator. Significant risk estimates were found for "moderate" symptoms among pre-and perimenopausal women (RR = 1.4 (1.0-2.0) and 2.1 (1.3-3.1)). Higher riskestimates were obtained for "severe" symptoms for the same two menopausal groups (RR = 1.7 (1.0-2.4) and 2.7 (1.4-4.9)) ( Table 5) .
The possibility of a recall bias cannot be excluded since it is possible that breast cancer cases would be more aware of previous breast soreness than would the control patients.
Premenopausal symptoms of irregular flow 
and cycles, weight change, chills, hot flushes, and breast changes were also analyzed. Combining peri-and post-menopausal groups, relative risk estimates for women reporting changes in cycle and flow were 2.1 (1.3-3.6) and 2.0 (1.2-3.1) for chills and hot flushes.
Previous Diseases and Surgical History
Surgical histories of appendectomy and cholecystectomy showed no significant case-control differences in any menopausal group.
Histories of hypertension, thyroid disorders (hypo-and hyperthyroidism) and diabetes did not differ significantly between cases and controls pre-, peri-, or postmenopausally. The data showed an increase in the number of patients with a history of hypertension and of diabetes by each successive menopausal group, exhibiting an expected increase in incidence with age. Because of age dependence, the superimposing of menopausal status was removed on all of these variables. Relative risk estimates were recalculated according to age stratification by 5-year intervals. No differences in risk estimates were found compared to those calculated according to menopausal status (Table 6) .
Benign breast disease was found in slight excess among cases in all menopausal groups (7%:6%, 10%:6% and 9%:6%), although risk estimates were nonsignificant. As with breast swelling a possible recall bias may affect this variable.
Habitus
Separate frequencies for height (inches) and weight (pounds) in each menopausal group did not show any significant case-control differences for either variable ( Table 7 ). The weights used in Table 7 were the patient's reported weight two years before diagnosis of the current disease, thus avoiding a possible underestimate of weight due to disease process. There were no age trends by weight, but younger (premenopausal) women (both cases and controls) were taller (>5'6'') than older (postmenopausal) by 6% among the cases and 7% among the controls.
Combining weight and height in an index (wt/ht2 X 100) showed no significant case-control differences in any index category from slight to heavy build.
Estrogen Usage
No significant case-control differences were found for any menopausal group for use or nonuse of conjugated estrogens of any type, including Premarin.@ Among frequent users, more cases had used estrogens for 12 months or less but control patients were greater long-term users, by 9 to 17% in each menopausal group (Table 8) .
Oral contraceptive use was analyzed only for premenopausal women, since use among older women was rare. Among those premenopausal women reporting oral contraceptive use, no consistent difference in usage or in duration of use was found (Table 8 ).
Family History of Breast Cancer
Women who reported having a mother with a history of breast cancer had a higher risk for the disease. This finding was strong among pre-and perimenopausal women (RR = 3.3 and 3.2, respectively) but disappeared among post-menopausal women (Table 9 ). Although a bias may exist in favor of case recall, it is unlikely to be responsible for contributing to the calculated risk, especially in view of previous, more detailed studies on this ~a r i a b l e .~~, '~
DISCUSSION
The principal purpose for classifying women by three menopausal groups in this study was to obtain a distinct separation between pre-and postmenopausally diagnosed women. This was considered to be important because of the apparent epidemiologic differences which have been reported on many variables between pre- No. 6 BREAST CANCER EPIDEMIOLOGY Wynder et al.
and postmenopausal c a~e~'~~'~~~~*~~~~~ and because the mortality pattern of breast cancer for high-and low-risk populations differs pre-and postmenopausally (Fig. 3) . The "peri-" menopausal group in this study were women who were in a physiologically transitional state, although more similar in risk profiles to premenopausal than postmenopausal women on endocrine-related risk variables. These findings suggest that an approximate 10-year lag occurs after the observed menopause with respect to the endocrinologic influence on breast cancer risk factors such as age at first birth. Primary emphasis in this study's results rests on pre-and postmenopausal women. Where variables of suspect risk were not found to be risk factors in this study, reanalysis by age stratification, removing menopausal classification, was done. There were no instances where this altered the estimated relative risks significantly.
Pregnancy and Related Factors
The appearence of late age at first birth (>25) as a risk factor in this study is similar to the results of otherS33,34,40,48,49,58 as well as that of our 1960 study." In this study it was found that there was no AFB risk effect for post menopausally diagnosed cancer patients, nor was there a socioeconomic differential associated with late AFB in terms of breast cancer risk for any menopausal group, even though collegeeducated women were more representative of women with a late age at first birth (>25). The increase in risk for pre-and perimenopausal women for the 26-40 age group, compared to women who bore their first child before age 22, implies a biological association related to endocrine function. The trend of increased risk with increased AFB was statistically significant in these two menopausal groups. No risk for AFB was found for postmenopausal women, a period in life when the largest differences in breast cancer mortality are reported between U.S. and Japanese population. 'Om
The possibility that early age at first birth may not serve so much as a "protective" function, but rather that a late age at last birth may increase risk for breast cancer, was not verified in this study by using three different methods of analysis, leading us to conclude that AFB is the more direct explanation of the risk effect for the mother's age at delivery among pre-and perimenopausal women.
Whereas the late age at first birth factor may be a clue to endocrinologic variables which may in turn be associated with the initiation and/or 
promotion of neoplastic growth in the breast, it cannot, as MacMahon has also pointed account for the magnitude of epidemiologic patterns noted between high and low risk populations. The age at first pregnancy also cannot account for differential age-adjusted mortality rates between Japanese and U S . populations, nor, for example, the increase in breast cancer incidence in Iceland during a time wheR that country has become industrialized, lifestyles, including nutritional habits, have become similar to those of the U.S. Caucasian population, and the mother's age at first birth has sharply decreased.'' The relatively consistent finding of risk for late age at first birth in epidemiologic studies suggests that this variable is reflective of a primary endocrinologic process associated with neoplastic transformation which is modified by the time sequence of the first birth. The influence of this factor as a potentiator of breast cancer development needs to be studied by comparing women in high and low risk groups on selected metabolic parameters.
Nursing
The possibility that long-term nursing provides a protective effect against breast cancer has long been considered. However, case-control studies provide contradictory evidence for this hypothesis. 3*30*36948, 48 A sharp decline in nursing habits in Western countries is not consistent with the reported moderate increase of breast cancer incidence if nursing, as practiced in Western societies, has a significant effect on breast cancer etiology. Control patients in this study showed a marked decline of this practice among younger women: 68%, 57%, and 46%, respectively, by menopausal status. We might deduce that if nursing had a marked effect in No. 6 BREAST CANCER EPIDEMIOLOGY Wynder et al. 2349 relation to breast cancer incidence, we should have found a larger increase in the U. S. incidence than has been seen. However, if a protective relationship does exist for extended nursing, ( > 3 years) it may occur by a n accompanying alteration of the hormone milieu via menstrual cycle regulation for extended periods. An alternative explanation is that secretion of breast milk provides a protective function for epithelial duct tissue. This has been suggested by Ing et ~1 .~' in a study of the Chinese Tanka (boat people), where women nurse with only the right breast. Among the postmenopausal women who were studied, a significantly elevated risk for cancer occurring in the left breast was found.
Exogenous Hormone Usage
The association between exogenous homone usage and breast cancer development is suggested in a recent study by Hoover They hypothesized that oral contraceptive use may have accelerated the growth of a preexisting cancer, but that it did not induce cancer. Since De Waard showed a risk effect for excess abthe prevalence of longterm oral contraceptive solute weight and height among postuse among middle-aged women is still quite low, menopausal breast cancer patients in the Nethit is apparent that to test for a potential risk erlands." Staszewski found a similar association this factor has to be investigated for relationship in Poland53 in Slovenia," but Miller found no height or weight case-control differences in a Canadian The present study found no consistent relationship between absolute height and weight and breast cancer, either for cases and controls in total, or in any of the demographic subgroups. Using a weight/height2 index, we found no increase in risk for obese cases of any menopausal group using low average cases (<1.51) as the referent. Among control patients, more women were heavy (141 + Ibs.) for each successive menopausal group (32%, 42%, and 46%, respectively) and control patients by the same analysis were shorter in stature ( < 5 ' ) (9%, 12%, 17%, respectively). The mean weights of control patients by menopausal status were 132.6, 143.1, 142.1, respectively. The average weights of case and control groups in each menopausal category did not differ significantly.
Relative weight cannot account for several important epidemiologic findings. Negro women in the U.S., for instance, are heavier than U.S. Caucasian females", although it is the Caucasian female who is at the higher risk for breast cancer. Also, in the present study no socioeconomic differential was shown for breast cancer risk even though lower socioeconomic females are typically heavier. l3 Lack of weight-height differences between cases and controls does not necessarily reflect uniformity of dietary factors. The fat contribution of total calorie intake among different U. S. population groups is possibly more similar (though the source of fat may differ) than it is in AGE GROUPS countries such as Holland or Poland. Recent findings from Holland, for instance, report a significantly higher level of serum cholesterol in young Dutch girls compared to their American counterparts. 28 While we have recently shown that among U.S. girls aged 10-21, 6% have serum cholesterol levels over 200 mg/dl,'O the Dutch study showed that among girls aged 5-13, 26% had cholesterol levels over 200mg/dl. In this respect it is noted that mortality from breast cancer is higher in the Netherlands than in the U.S. (Fig. 3) . O n the basis of our present and previous data, we conclude that neither weight nor height nor relative weight appears to have an effect on the risk of cancer of the breast in a U.S.-type population.
Family History
Women whose female relatives have had breast cancer have been consistently reported to have an increased risk for this disease. 2~32 
Previous Breast Disease
A history of benign breast disease showed a slight excess among cases of positive histories in all menopausal groups, although the excess was less than 4% in each. These results reflect those of our 1960 study, where case excess was a maximum of 3%.
Keporting a benign breast disease history presents an epidemiologic problem. We have found a characteristic inability of patients to differentiate types of breast disease. Therefore, unless the patient actually had cysts drained or benign tumors appropriately diagnosed, we suspect the reliability of the report for breast disease is relatively poor.
Other Diseases and Surgical History
Hyper-and hypothroidism have been suggested to be of possible metabolic significance in breast cancer etiology,27 but our previous and current studies showed no more than a slight excess among cases (maximum of 3% for both studies) for histories of either disease, although it is possible that subclinical differences in thyroid function do exist.
Prior surgical procedures of tonsillectomy, cholecystectomy and appendectomy, which have been suggested as possible risk were not in excess among cases in any menopausal group either in this study or our previous one." Hysterectomy was not significantly different between study and control patients for either early or late age at the time of the operation. The absence of an association may be due in part to the fact that a systematic check of physician records on the extent of surgery was not carried out as was done in a study by Hirayama and Wynder,'l who found a protective effect for early bilateral oophorectomy in conformity with other studies. 18*23
Future Studies
Additional case-control studies obtaining historic information on population groups would appear to be unproductive except for monitoring selected variables and to answer such specific questions as those related to drug usage such as Rauwolfia, Aldactone, steroid hormones and thyroid extracts. Special questions related to sleep patterns have been raised because of their possible influence on endogenous hormone outDietary fat consumption needs to be studied further in relation to its effects on biochemical parameters. 18320,23*38962
Another important parameter to examine is breast fluid secretion. Petrakis et al. have shown that U.S. Caucasian women secrete breast fluid significantly more often than Oriental women, especially po~tmenopausally.~~ Wynder and Hill have recently shown in a sample of U.S. premenopausal women that prolactin, estrogen and triglyceride levels in the breast fluid are significantly higher than when measured in the plasma.E3 Additional research on breast fluid secretion should focus on possible quantitative and qualitative differences in fluid constituents between high and low risk populations and between breast cancer patients and healthy women.
CONCLUSION
Breast cancer continues to be a major cause of death among women in many countries. In the United States, one out of 15 women will develop breast cancer in their lifetime. With an incidence of this magnitude, it would seem apparent that all U.S. women are at potential high risk. While certain risk variables such as late age of first pregnancy, late age at menopause, family history of breast cancer and benign breast disease may be of etiologic significance and, therefore, of biologic and clinical interest, they cannot account for the mechanisms which determine the large international variation in breast cancer incidence.
Experimental data, as early as the 1940'9, have shown a possible relationship between dietary fat and tumor production.6S More recent data, both experimental and epidemiologic, support this a~s o c i a t i o n .~~'~~~~~~~~ O n the basis of these data and on what one may call "evidence by exclusion," we hypothesize that nutrition, largely in terms of an excess intake of dietary fat, results in an alteration of metabolic processes of tissue, plasma and cellular constituents, which in turn contributes to the initiation and promotion of breast cancer. Future advances in our understanding of breast cancer etiology will come less from case-control histories than from well-coordinated metabolic epidemiologic and animal studies.
What is now required is a new approach to environmental carcinogenesis relative to breast cancer, an approach that has at its center an interdisciplinary team effort. If we are going to gain new knowledge about breast cancer etiology, it is best done by a team of epidemiologists, endocrinologists, steroid and analytical No. 6 BREAST CANCER EPIDEMIOLOGY 0 Wynder et al. 2353 chemists, biologists and molecular biologists, cialities. It is our belief that such efforts, espenutritionists, and public health experts who, by cially as it relates to nutrition, will advance our combining their various expertise, can overcome understanding of the etiology and ultimate prethe limitations inherent in any one of these spe-vention of breast cancer.
